Uncoupling of ganglioside biosynthesis by Brefeldin A.
We have studied the effect of Brefeldin A (BFA), an antiviral antibiotic, on glycosphingolipid metabolism in primary cultured cerebellar cells. Cells were labeled metabolically with [14C]galactose, or pulse-labeled with precursors of glycosphingolipid biosynthesis; i.e., [14]serine, [3H]palmitic acid or [3H]sphingosine. In all cases BFA (1 microgram/ml) strongly inhibited (75-95%) ganglioside biosynthesis beyond the stage of GM3 and GD3, that is the formation of GM1, GD1a, GT1b and GQ1b. Simultaneously an accumulation of GlcCer, LacCer, GM3 and GD3 was observed (up to 2000%). These effects could be reversed fully by removal of the BFA from the culture medium. These results indicate that the LacCer-, GM3- and GD3-synthases of murine cerebellar cells are localized together on the proximal site of the Golgi apparatus, probably in the cis-Golgi compartment. It is probable that sphingomyelin synthase and some of the other glycosyltransferases involved in ganglioside biosynthesis are localized in distinct compartments beyond the cis Golgi.